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What is Height Modernization?

A nation wide program designed to improve

the accuracy of the vertical component of

the National Spatial Reference System

(NSRS) | \ \\

— Federal Programs '\

— State Prog'jrar\ls (Wisconsin Height
Modernization Program)

_ County and Lacal Probrams
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Why is HM needed’?

Applications that need lmproved helghts
include.. |
-Constructlon T

- — Planning and constructlon of buildings in or near flood-
prone areas \
*Transportation \\

— Design, construction, and maintenance of highways and
high-speed rail systems,
— Safer Iowl'ws%mty aircraft landings
— Safe undéLr-kqu and ovérhead clearance for ships
*Environment
— Point and non-point pollution sources
— Efficient fertilizer and pesticide applications
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Wlsconsm Height Modernlzatlon
Program

- Started by WIDT in 1998 to improve the vertical
component of Geodetic Control in Wisconsin

— Geodetic Surveylng defmes exact positions on the
surface of the ea h vel}es Land Surveying that defines

boundaries or areas of

- Partners with the Nat| nal Geodetic Survey (NGS)

— Developed H standard to guide HM for data inclusion
in the Natlona Spatlal eference System (NSRS)

— Provide tralnln‘g and technical assistance to WIDT staff
— Support R & D ‘activitie s funded by Congress
— Support Outreach activities in other states and regions
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Wisconsin Height Modernization
Program.

« Eliminates ihqonsistenbieé between
horizontal-and vertical control data

-~Supplements control where marks have
been destroye&l or PK@ deemed unusable

- Utilizes GPS technologies as a cost
effective {po§litioninl tool
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Funding Sources
- State “ S

— State TranSportatlon Funds

- — Federal nghway Admmlstratlon Research
Funds

. National Oceanic an B'Atmospheric
Admlnlstratipn (NOAA)

— Federal! Congressmnal earmark funds

|
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Procedures for Wi - HMP

* 4 steps are ﬁecessary to complete each
area (Phase) for WI- HMP
- — Planning and Reconnajssance
- Monumentatlo}l \\ L
— Surveylng ' \

— Reduction \Adjustmpnt and Publication of

data |
D
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Planning and Reconnaissance
State is divided into geogfaphic regions (Phases)
(approximately-9,000 sq. mi. each)

_Search the NSRS for information on existing
horizontal and v rtlca c}ntrol

Recover and evaluate \emstlng monumentation
(published| an non-published)

Plan locations for supplement monumentation
where deficiencies exjt

Hold Outreach Meetings with local officials to
discuss plans and modify when necessary
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Height Modernization Layout

\ ~
L, A A - ~A- N S
M-, A, A
‘\ - y A (O
A N & A \ s
s\ A A ~ L _ A_ -~ . 4 .
A A A— e o T ..'.
A A A A A '
| | 3
A A VAN
4 a A~~~ a A S
A A A : A A
/I, A , A A A A \
' A A A \
! S A_ A A P A
! S Ao ~A A_.a’— A —
t: HARN station = ~*-- ~ A- -~
‘AT Primary Base Network - = = = = Existing NGS Level line
= Secondary Base Network  _,........ = Decimated NGS Level line
= Local Base Network

- = = = = New HMP Level line

November 2003 Wisconsin HM Users Forum

10



Monument"ation |

__...H“: -

Performed in the Summer/FaII‘*of year prior to the
year of the survey

New monuments are 16-inch diameter, 8-foot
~deep pour-in- place concrete posts or disks set in
stable structure:\ N

Private seotor firms have been used to construct
monuments :

Monuments ar descrl ed in accordance with the
Federal Gepdetlc Control Subcommittee (FGCS)
“Blue Book” standard

Used to locate monuments, not replace them!
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Geodetic Surveying for WI-HMP

+ Geodetic (Conventional) Leveling

* Primary GIobaIPosmonlng System (GPS) Survey
_Campaign

o Secondary and chal TRS 'Survey Campaign

N

e
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Conventional Leveling

Backsight Foresight

99’
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|
'HM Conventional Leveling

. Follow FGCS 2" Order — Class 1 sbecé |

— Instrument \Clollimation performed each day of
observations -
_ — 60 meters maximuntsight lengths
— Balance Backsﬂightl‘ resights

— Double observe each section of leveling under
different environmental conditions

— Use turriling\pins and staff supports

+ Utilization of All Terrain Vehicles (ATV’s) during
leveling procedures h#s increased production by
40% |
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Basic Observation Guidelines:
HM Primary GPS
At least 3 occupatlons of statlbns on different

days s R
5 % hour occupatlons for each session, one must
have a different s\atelllle\;:onstellatlon
3 weather (Psychrometer.and Barometer)
readings for each session
Digital images 'of statijns are taken for each
occupation | i
All information'is recorded and submitted
digitally |
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Basic Observation Guidelines:
HM Secondary anql Local GPS

 Atleast 2 occUpatlons of statlbns on different
days IS =

- All adjacent statlons must have a repeated
“baseline o

« One hour occupa\tlons fE\r each session, each
must have a different satellite constellation

. Two weather rﬁadmgs for each session

- Digital images of stations are taken for each
occupation . |

 All information is recorlded and submitted
digitally
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- Adjustments and Published
Positions

 Bench Marks (BM’s) L=
FGCS 2n Order Class 1, Published on North
American Vertical Datum of 1988 (NAVD 88)
 GPS Stations

Horizontal FGCS\ B-or ;‘r or 1st Order accuracy
and GPS derived vertical 2-cm positional
accuracy (not leveled). Published on North
American|Datum of 1 83 (1997) (NAD 83 (97))
and NAVI188 el |

- All final published datAsheets are available at:
www.nhgs.noaa.gov/ |
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Status of Completion
Phase 5 Area

11,500 Square' Miles (22 Counties affected)

920 Monumentshave been constructed during
_summer/fall 2003 by two construction firms

Conventional leveling 2\00 KM) and GPS (840
marks) observations are 'scheduled for 2004

Adjustment and final r?sults are scheduled for _
2005 | \ | |
*+*A[| schedules are dependant on funding and
staffing levels*** |
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Status of Completion
Phase 6 Area

9,250 Square Miles. (16 Counties affected)
Planning and Recon beginning Fall of 2003
-Monument construction is scheduled for 2004

Conventional Iev#ling ti\{:l 'GPS observations are
scheduled for 2005

Adjustmen't an\d final r%sults are scheduled for -
2006

***All schedule_b are dependant on funding and
staffing levels*** |
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Expected Benefits and Uses of
Wl - HMP.
« Navigation e
* Agriculture— s _
- -Property Descriptions~
- Land Surveying | k\\ ‘
* Land Information Systems
- Land Consféniation
- Land Use Planning |
« Scientific I'\L.esekar'ch anbl Modeling
- Highway Construction and Improvement
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WI-HMP and Real Time Kinematic
Surveying
« Use WIDT Guidelines for 3 dimensional results
within 0.07_ (95&)
* Reduces tranSportatlon prOJect survey costs by
40 - 50 % NS
e Combines- horlzontal - | E\.vertical coordinates in a

single datase (3D on all points)

* Can re-establish positions very quickly thus
reducing the need for monumented engineering
control S \

« Coordinates are available almost instantaneously
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Example of RTK Benefit:
State Agency

WIDT compared a Static GPS Survey and Conventional
Leveling (before HM) verses a RTK GPS Survey (after HM) of
the establishment Photogrammetrlc Targets for Highway
improvement prOJect =

[

— Horizontal and Vertical (elef &tions) positions were all within 2
cm (.07°). '

— Static GPS w/Lbhveli}\g = 240 (h.rs)
— RTK GPS = 30 (hrs)
UL i |
WI-HMP with RTK Surveying produced the same
results Nine times faster!!
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|
Example of RTK Benefit:
County Agen-cy

Digital Orthophotography Fleld Check Point Survey
for accuracy = '

— A survey was needed by@ County to verify 10 horizontal
and vertical positions derived from the digital Orthos in
one 36 square mile township

— It was estimated (from pa ’t projects) to take 24 hours to
perform these checks using conventional (Static GPS,
Total Station and Leveli d) procedures before WI- HMP_

— With WI- HMP place, RTK GPS procedures were
utilized to perfPrm these checks in just 4 hours

|

WI-HMP with RTK Surveying provided 6:1
time savings
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Recap of Goals of WI-HMP

Decrease the cost of surveying required for
transportation related project

_Improve the quality of surveys by increasing the
accuracy of the geodetic.network

Provide a much nore accurate vertical database

to a wide variety of data users throughout the
state | i

‘. | |
Complete initial efforts by 2009
AR |
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Future of WI-HMP

Continue to investigate opportunities to modify
procedures. andprocesses to improve
efficiencies

‘Investigate oppo n|t| s to supplement
shortages. of WID staff \

Provide outre ch train ng and support to
Wlsconsm an surrou dlng states

Research r‘[ew technol y to enhance HM efforts
Continue efforts to main taln and increase funding
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‘Maintenance

o

- Established “866” number to report endangered,
damaged, or destroyed monuments

- _Preservation of Geodetic Survey Monuments
Committee ]

* Continue to garner loc aNsupport

A

Ll
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Leveling with ATV’s

« Defined by Wis. Stat. 340.01%2G).
—..an engiﬂ-qa-dr'iven device which has a net weight

of 900 pounds or less; which has a width of 48
inches or less, which|is equipped with a seat
designed to be straddled by the operator and
which is I_Hesign;ed to travel on 3 or more low-
pressure tiré\s.

. Authorized for u'"ée along highways by Wis. Stat.

23.33 (4) (CS 1m¢ -'Land $uweyors Exception.
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Leveling with ATV’s

 Increases production up to 40 %.
— Average éqilyWalking production = 0.7 mi/hr
- — Average ATV production = 1.0 mi/hr
« - Reduces physical ‘@train on crew members.

SIS rain o her
 Allows crews to hayve resources readily available (e.g.,

food, water| firsi)aid kit, weather gear, etc.).

+ Makes crews more visible.
e

|
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